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INTRODUCTION

Nationa Park Service (NPS) management policies Sate that recrestiond fishing is permitted in
parks when it is authorized by federd law or is not specificaly prohibited, and isin accordance
with gpplicable federd/state laws and regulations. However, the NPS may restrict fishing
activities whenever necessary to achieve management objectives. NPS gods and management
objectives are based on the preservation of diversity and ecologicd integrity of fish populations.
When harvest is permitted, in no case should it be alowed to reduce the reproductive potentia
of the population or to radicaly ater its naturd (unfished) age structure. Fishing activity and
harvest of gamefish from Everglades Nationa Park (ENP) have been monitored nearly
continuoudy since 1958. The objectives of marine fisheries monitoring in the park are to
estimate the Catch Per Unit Effort (CPUE, aso known as catch rate), relative abundance, age
Structure, total catch and harvest, and boating and fishing activity.

This monitoring program was initiated because of concern over increased fishing pressure
resulting from the construction of a paved road to Flamingo, marinafacilities, and an access
cand to Whitewater Bay in 1958. The firgt ten years of the park’s fishery monitoring program
(1958-1967) were conducted through the University of Miami's Ingtitute of Marine Science and
were directed at evaluating only the sport (recrestiond) fishery. Under this program, messures
of catch and CPUE (catch rates) were made only from those anglers operating out of FHlamingo.
This data covered alarge part of the ENP fishery, but missed two other mgor areas. eastern
Florida Bay and the lower 10,000 Idands (see Figure 1).

In 1965, a permitting system was established for commercid fishermen operating within ENP.
These fisheries included commerciad hook & line (primarily spotted seatrout), netting (mullet and
pompano), stone crab trapping, and professiona guides. Until 1972, this catch data consisted of
monthly total harvest, by species, for each fisherman. The harvest reports did not include any
measure of fishing effort (the number of people fishing multiplied by the number of hours spent
fishing) or specific area of harvest. Therefore, it was not possible to monitor populations by
€cosystem or management unit or to eval uate the degree to which fishermen complied with their
reporting requirements. 1n 1985, commeraid fishing (except for professiona guiding) in ENP
was diminated.

In 1972, the NPS expanded the fisheries monitoring program to include daily trip ticket reports
from commercid permit holders and developed censusing techniques to evauate tota parkwide
gport fishing and commercid effort. The primary emphass of the expanded monitoring wasto
improve the precision of catch rates and the totd fishing effort estimates for both recreational
(sport) and commercid fisheries (Davis 1979a). In 1974, fish length data were added to the
information recorded to evauate important parameters such as age structure, mortality rates,
and response to changes in fishing effort and harvest. 1n 1980, Chokol oskee- Everglades City
(lower 10,000 Idands) boat ramp surveys were added on aroutine basis. Catch datafrom
Area 6 (lower 10,000 Idands) are amogt entirely from Chokol oskee- Everglades City
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interviews, and catch data from Areas 1-5 are mostly from interviews conducted a Hamingo
(seeFigurel).

In 1978, a second detailed account of the park's marine fishery database was completed in
response to recreationa and guided angler complaints of declining stocks. The results of this
assessment were incorporated into adocument for public review concerning dternative fishery
management options for ENP (Davis 1979b). This assessment summarized the estimated total
harvest of fish from ENP waters by species, by area, and angler type from 1973-1977;
however, no detalled andlyss of catch rate response to changes in effort or to environmenta
factors were made.

During the late 1980's, Virtud Populaion Analysis (VPA) cohort stock assessments for the
park's mgjor fish species, based on an eleventyear collection (1974-1984) of 40,000 fish length
measurements, were conducted. VPA's are Satistical models which use catch data to produce
reldive estimates of how many fish of agiven species exist or how many fish of aparticular age
class are surviving to become reproductive adults. ENP stock assessmentsincluded total
mortdity estimates, age structure, and a yidld-per-recruit andyss for the three most commonly
caught gamefish species. spotted seatrout (Cynoscion nebulosus), red drum (Sciaenops
ocellatus), and gray snapper (Lutjanus griseus) (Tilmant et d. 1986, Rutherford et d. 1989,
1989h). Thisreview concluded that environmentd factors might explain as much of the
variability in fish abundance as fishing pressure does.

Stock assessments, status and trend reports, and fisheries presentations for the period 1995-
2004 are briefly discussed in previous annual fisheriesreports. For years 2002 through 2005,
project personnd participated in severd scientific and management mestings, and stock
evauationgassessments. The emphasis was on the status of the common snook (Centropomus
undecimalis) populations, and the development of the new regulaions for the west coast of
Florida, which were based partidly on the andysis of the park’ s marine fisheries database.
Other on-going snook issues included causes of short-term changes in catch rates of snook and
snook/red drum differences in catch rates associated with live bait and artificid bait usein the
coastdl waters of the lower 10,000 Idands area of ENP. Although no sgnificant differencesin
catch rates were found for snook/red drum in the bait andys's, ENP provided informationto
FFWCC (Florida Fish and Wildlife Conservation Commission) for the snook bag limit
reductions and the increased seasond closures (effective 1/1/2002) as proposed by FFWCC.
In addition, FFWCC made their determination to change the snook regulations based on
information collected from al over the state of Horida

ENP port samplers are currently involved in a collaborative effort with one of FFWCC' sfishery
biologists, Ron Taylor, to assess the condition of snook stocks throughout South Florida. Park
personnd interview anglers to determine the size (either within the dot size of 26" to 34”, under
the dot, or over the dot) of the snook that they released (or harvested). Pertinent biologicd
samples (otaliths) are taken from harvested snook to determine the age of each individud fish.
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The information used in the “catch and releass” practices of recreationd anglers helpsto
investigate the sze of fish that remain within the ENP snook stock. Gonads of femae snook
harvested by anglers are also sampled to determine the reproductive status of each fish. In
addition, fin clips of harvested snook are sampled to determine if there are genetic differences
between snook located in the eastern and western portions of ENP. The fin dip samples are
stored in acohal, the otaliths are stored dry in vids, and the gonads are stored in formdin. The
samples are then sent to St. Petersburg, Florida for andysis. The results of thisreport are
availablein a FFWCC publication entitled “The 2005 Stock Assessment Update of Common
Snook, Centropomus undecimalis’ (Muller and Taylor, 2006).

An andysis of the marine fisheries database was undertaken as part of arequest from Nationa
Marine Fisheries Service (NMFS) Protected Fisheries Divison (St Petersburg) to document the
abundance of smdltooth sawfish and goliath grouper in South Horida. It was found that the
vicnity of the park’ s coastal waters serves as the last sronghold for smdltooth sawfishin the
United States. In April 2003, the smdltooth sawfish wasthe firdt fully marine finfish speciesto
be protected by the Endangered Species Act (ESA). Smdlltooth sawfish visud and acoudtica
tagging studies have been implemented in ENP waters to determineg/monitor their movement,
distribution, and abundance. The ENP database has been used to monitor the recovery,
abundance, and digtribution of amdltooth sawfish in extreme South Florida. Over a 15 year
period (1989-2004) 158 smdltooth sawfish have been reported by recreationa (sport) anglers
and 266 were reported by professondly guided anglers. A draft paper is aso under
preparation with John Carlson (NMFS-Pascagoula, M S) to develop a standardized index of
abundance for the smdltooth sawfish  Subsequently, a manuscript will be submitted for
publication in the journa Biologica Conservation and at the American Society of Ichthyologists
and Herpetologists Annud Meeting. In addition, Schmidt was gppointed as the NPS
representative on the Sawfish Recovery Team (SRT). The SRT was formed to develop a
recovery plan for the endangered species, per the provisons of the ESA. A draft of the
amalltooth sawfish Recovery Plan has been completed (in accordance with the ESA) by the
SRT.

The ENP database continues to be used to monitor the recovery, abundance, and distribution of
goliath grouper, another protected marine species of fish, in South Florida. Data from the park’s
(sport) recreationa (or aso known as the cred survey) database were used to calculate a
“catch: effort series’ as anindex of abundance of the sub-adult ssgment of the goliath grouper
stock (Cass-Caay and Schmidt, 2003). Schmidt is aso a co-author of a draft report regarding
the standardized catch rates of juvenile goliath grouper, Epinephelusitajara, from the
Evergades Nationa Park Cred Survey, 1973-2004 in relation to environmenta conditions
(Cass-Caay and Schmidt, 2003). With assstance from NOAA (Nationa Oceanic and
Atmospheric Adminigtration) and the Mote Marine Lab, the cred database will also be used to
develop an index of abundance for large predatory inshore South Florida shark populations. A
poster on the sharks of ENP was prepared by the Mote Marine Lab (TonyaWily) and
presented at the Florida Bay Science Conference in December, 2005.
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Continuing conceptual mode developments for various coastal CERP (Comprehensive
Everglades Restoration Project) and Biscayne Bay Coasta Wetlands projects identified
interactions between ecosystem dynamics and higher trophic levelsin Horida Bay and adjacent
marine waters, focusing, in part, on adult spotted seatrout and snook catch rates. Various
Federad and State interagency meeting participants identified draft ecologica performance
measures as indicators of ecosystem restoration. Snook, gray snapper, and spotted seatrout
CPUE are under development as performance measures for both the Florida Bay/Florida Keys
and Southwest FHorida Feasibility studies and, along with other recreationdly important species,
will be considered in the CERP eva uations and the decision making process.

As part of the park’ s Genera Management Plan, aproject entitled “Aerid Survey of Boater
Usein Everglades National Park Marine Waters’ has been contracted to the Univergity of
Miami’s, Rosengtidd School of Marine and Atmospheric Science (RSMAYS) to investigate the
stress placed on the marine organisms over the past severd decades, due to acombination of a
rapidly growing human population, increased levels of fishing and boating activity, habitat
dterations, and changes in regiond water qudity, quantity, and timing in digtribution. However,
due to the Hurricane Katrina and Wilma park closures, the aerid survey has been postponed
until fal 2006.

A hedth advisory remainsin effect for five species of marine fish found in northern Horida Bay
and for largemouth bass, which are typicaly caught in areas that are inundated with freshwater.
People should not eat bass caught north of the Main Park Road more than once per week
because of their high levels of mercury. The average mercury level of spotted seatrout,
gafftopsail cetfish, crevale jack, ladyfish, and bluefish isaso in excess of the state limit for
human consumption. Adults should not consume these species more than once per week, and
children and women of childbearing age should not consume more than one fish per month.

Thisis the deventh annua fisheries report produced since 1990. Due to severe personne
shortages, only basic data collection activities were maintained from 1991-1994 by port
samplers a Famingo and Everglades City. Thisreport includes a description of the fishery, the
relative abundance and average size of the four mgor gamefish speciesin 2005, aswell as
comparisons with previous years. In addition, estimated totd catch, estimated total harvest,
fishing effort, and boating activity are included, as well as correlations between environmentd
parameters and catch rates from 1985-2005.

METHODS

Methods (data collection and recording format) employed to obtain recrestiond fishing
monitoring and boating activity datain ENP have been previoudy presented by Higman (1967),
Davis and Thue (1979) and Tilmant et d. (1986), and are briefly discussed below. A random
number of recregtiona anglers are interviewed at boat launch sites (Flamingo and
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Chokol oskee/Everglades City) upon completion of their trip every weekend. Data recorded
include areafished (see Figure 1), number of fish kept and released, effort, species preference,
angler resdence, and fish lengths. Professona guides are required to obtain an annud permit
from ENP and report their monthly catch and effort on a per trip basis vialogbooks supplied
with the permit. Prior to 1980, reporting by guides was voluntary. Reporting compliance of the
professond guides is determined from recorded field observations by park rangers and port
samplers a the boat launch sites. Since the eimination of commercia fishing in ENPin 1985,
only professonaly guided and recreationa (sport) anglers are permitted to fish within ENP
waters.

Daly esimates of the tota number of fishing boats operating in park waters were made by
regressing the daily counts of empty trailers a FHamingo againgt a known number of boats fishing
thesameday. Aerid surveys were used to determine the correlation of boet trailers at the
Hamingo parking lots to the total number and digtribution of boats within ENP. Over 243
flights were conducted using randomly sdlected weekdays and weekends Stratified by month for
three sample periods (July 1972 to May 1975; October 1977 to October 1978; and October
1983 to October 1984). Highly sgnificant linear relationships between the number of tralers at
Flamingo and the total number of boats observed in the park were obtained during each
sampling period. The accuracy of the aerid observers was about 94% (152 known patrol boats
on the water, 143 sghted). No significant differences were found among the regresson statistics
for the three survey periods and therefore dl the data were pooled to strengthen the expansion
estimates (r=0.84, N=243, p<0.01) (Tilmant et a. 1986). There was no sgnificant differencein
the boat count/trailer count regression between weekdays and weekends. The percentage of
recreationa boats actually fishing was determined from boater interviews.

Hamingo is by far the greatest sSingle access point to Florida Bay and has been used by
approximately 50-60% of the anglers. During 1972-1974 and 1981-1984, additiond interviews
were obtained at boat ramp sites dong the Florida Keys (Key Largo). However, no sgnificant
differences were found in the catch composition or catch rate of these anglers when compared
to those anglers fishing the same areas that were interviewed a Hamingo (Tilmant et a. 1986).

Edtimates of totd recreetiond catch and harvest of individua fish speciesfor the recreetiond
(sport) fishery were determined by applying the recorded mean catch (or harvest) of that
gpecies per successful trip to the estimated total number of fishing trips successful for that
gpecies. The estimated total number of recrestiond fishing trips for a pecies was determined by
applying the proportion of recreational boats contacted by interviewers that were successful for
the species, to the estimated total recreationd boats determined by the boat count/trailer count.
Statidtical differences were found between Everglades City (Area 6) and Flamingo (Aress 1-5)
interviews, therefore, total estimated catch and harvest computations were made separately for
the Everglades City and Florida Bay regions and then added to obtain parkwide estimates
(Tilmant et a. 1986).



Edtimates of totd catch and harvest for the professona guide fishery were obtained by dividing
the reported catch and harvest (separately) by the percentage of guides that were in compliance
with sending in their logbook reports. Not all permitted guides reported their catch as required;
therefore, areporting compliance adjustment was necessary. The estimate of reporting
compliance (as determined through independent field observations of fishing activities) was less
than 29% in 2005.

The mean annud catch rates (CPUE) and harvest rates (HPUE) were calculated after
Malvestuto (1983). Only those anglers successful in catching a species were used to caculate a
catch or harvest rate to avoid bias in the possible change in the proportion of effort applicable to
aspecies each year. The exception to the above statement is true for al cases except for
determining the harvest rates for tarpon and bonefish (see pages 19-20), where the harvest
rates were not included in the analyses for these two species.

Fish lengths taken from recreational (sport) anglersin 2005 were analyzed (Figures 11-15) to
determine if there were differences in fish lengths among the different ecologica fishing aress
(see Figure 1) and seasons. A parametric one-way ANOVA (F) was used to test differencesin
mean harvest length by area and season. The degrees of freedom (df) for the andysis are
written as a subscript after F, where the first number describes the df for the modd (or between
groups) and the second number describes the df for the error (or within groups). If asgnificant
difference was detected for an ANOV A (p<0.05), a Tukey's Multiple Comparison test was
used to test for particular differences.

RESULTS

In 2005, ENP was closed during and after Hurricanes Katrina and Wilma passed through South
Florida. Asaresult, the cred survey was not completed between August 26 and September
10, 2005 and between October 22 and December 17, 2005 a Hamingo; therefore fewer
surveys were completed and less data were collected compared to previous years. In contrast
to operations being closed at Flamingo for approximately four monthsthis year, interviews at
Everglades City continued to be conducted in dl but three weeks of the 2005 hurricane season.
Thereaults of thisyear’s annud marine fisheries report reflect lower than norma sportfishing
and boating activity due to the post- hurricane conditions and closures within ENP.

Nearly dl of the recreationa (sport) angler catch datafor Forida Bay and the immediately
adjacent waters (Cape Sable, Whitewater Bay, and Shark River area, hereafter referred to as
Florida Bay) have come from marine fisheries surveys conducted at the Flamingo boat ramps.
Smilarly, avast mgority of the recreationa (sport) angler catch data for Everglades City-
Chokol oskee (Lostman's River to the northwestern boundary of ENP) have come from
interviews conducted a the Everglades City- Chokol oskee boat ramps and marinas.

During 2005, there were 2008 fishing parties interviewed at Hamingo. About 97% of these
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parties were involved in sportfishing activity. Only 6.5% of the anglers did not caich fish. At
Everglades City, 1707 fishing parties were interviewed in 2005. Over ninety four percent of the
parties interviewed were sportfishing. Only 4.7% of the anglers did not catch fish.

Description of the Fishery (2005)

Most (82.2%) of the anglers fishing out of Flamingo were South Horida resdents (Dade
County from Homestead, north to Ft. Lauderdale in Broward County, excluding locd
residents); 2.8% were loca resdents (Horida City, Flamingo, and the Horida Keys); 13.7%
were Florida residents from the remainder of the state of Florida. Only 1.3% of the anglers
were from out of sate.

Most (83.2%) of the anglers fishing out of Everglades City-Chokol oskee were South Florida
residents (Dade and Broward counties), excluding loca resdents. Horida residents (excluding
Dade, Broward, and Collier County residents) accounted for 11.6% of the anglers, while 4%
were local (Chokoloskee/Everglades City/Goodland) residents and 1.2% were from out of
state.

An estimated 23,863 fishing trips, 58,225 anglers, and 24,687 boats made up the boating and
fishing activity in Horida Bay. Of the fishing trips, 8.1% were interviewed &t the Flamingo boat
ramps. The average trip lasted 7.3 hours with an average fishing time of 6.0 hours and had an
average of 2.44 anglers on board.

At Everglades City, an estimated 14,421 fishing trips, 33,906 anglers, and 15,299 boats made
up the boating and fishing activity. Of these fishing trips, 11.2% were interviewed a the
Everglades City- Chokol oskee boat ramps. The average trip lasted 7.1 hours with an average
fishing time of 5.78 hours and had an average of 2.35 anglers on board.

There were an estimated tota of 38,284 fishing tripsin ENP waters during 2005. This
represents a decrease from 45,088 fishing trips estimated in 2004, which was expected with the
hurricane events that occurred this year. In other words, since the boat ramps a Famingo were
closed for nearly four months in 2005, there were consderably fewer anglersinterviewed a
Hamingo this year; therefore the number of fishing trips estimated for the entire park was lower
than last year. The overdl trend in recregtional (sport) fishing trips since 1972 shows high
vauesin 1973-75, lowsin 1979-80, and arebound in the mid-80'sto a high vaduein 1989
(Figure 2). Thededinein the estimated number of fishing tripsin 1992 is attributed to the
impacts of Hurricane Andrew, when ENP was closed from September through December.
There was an increasing trend from 1993 until 1997, when the second highest number of fishing
trips were recorded in ENP. The estimated number of fishing trips generdly remained constant
between 1998 and 2000, but showed alarge increase in 2001 (Figure 2). The estimated
number of fishing trips has been declining since the dl-time high in 2001 (Figure 2). Smilarly,
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the estimated totd recreational (sport) fishing effort (estimated tota angler-hours) in the park
has followed this same generd trend from 1972-2005 (Figure 3). Recent declines may be due
to three separate park closuresin September 2004 and nearly four months of closures at the
Flamingo boat ramps in 2005 due to hurricanes events and the clean up effortsin ther

aftermath. In addition, less boaters and fishermen visited the park this year because they were
at home making repairs to their homes and were affected by the rising price of gasoline;
therefore some anglers had less money to spend on their normd boating/fishing adventuresin the
park.

Mogt anglers interviewed a Flamingo (67%) did not try to catch a specific kind of fish (no
preference or were targeting more than one species). Red drum were the most popular fish,
sought by 9.6% of the anglers. Snook were targeted by 8.3% of the anglers. The next three
most popular species preferred were spotted seatrout (6.7%), tarpon (2.9%), and gray snapper
(2.5%). Most (52.2%) of the fishing partiesinterviewed in 2005 reported catching spotted
seatrout in Florida Bay (Figure 4). The next four species most commonly caught in Horida Bay
were gray snapper (35.6%), snook (29.9%), red drum (29.5%), and tarpon (4.9%).

Most anglers interviewed at Everglades City- Chokol oskee (62.8%) did not try to catch any
particular species of fish. Snook was by far the most popular fish, sought by 29.2% of the
anglers. The next four most popular species preferred were spotted seatrout (4.5%), red drum
(1.4%), tarpon (0.75%), and gray snapper (0.25%). Approximately 54% of the fishing parties
interviewed in 2005 reported catching snook in Area 6 (Figure 4a). The next four species most
commonly caught in the lower 10,000 Idands (Area 6) were spotted seatrout (35.6%), red
drum (30.7%), gray snapper (23.3%), and tarpon (4.6%).

Relative Abundance (CPUE and HPUE)

Catch rateisafunction of the number of fish caught per unit of time (or effort) expended. The
number of fish caught for each hour of fishing is used as an index of the abundance of each
species of fish. The 2005 mean catch rates (CPUE) and harvest rates (HPUE) for the 11 magjor
species of the recreationa (sport) fishery in Florida Bay (Arees 1-5), Everglades City (Area6),
and al of ENP (Areas 1-6) are given in Table 1. Table 2 gives the mean catch and harvest
rates of Sx mgor gamefish species (snook, red drum, spotted seatrout, gray snapper, tarpon,
and bonefish) caught by professondly guided anglersin Florida Bay (Areas 1-5), Everglades
City (Area6), and dl of ENP (Areas 1-6). Therdationshipsof 2005 recrestiond (sport) catch
and harvest rates to past years are presented in Figures 5 and 6 for the four mgor gamefish
species (snook, red drum, spotted seetrout, and gray snapper). The relationships of
professionaly guided catch and hervest ratesin 2005 to past years are presented in Figures 7
and 8 for six mgor gamefish species.



Estimated Total Catch and Harvest

The catches of the interviewed recregtiona (sport) anglers and the reported catches of the
guided anglers are only samples of the total number of fish caught in ENP. Catch rates
caculated from interviews are multiplied by the estimated total number of boats fishing for a
particular speciesto yidd estimates of totd recreationa (sport) catch and harvest. For the
guided fishery, the total number of fish reported caught/harvested is divided by the percent guide
compliance to yield the estimated totd catch/harvest by species. The 2005 estimated total
recreational (sport) and the professionaly guided angler catch/harvest (# of fish) isshownin
Table 3. The rdaionships of 2005 estimated total catch and harvest compared to previous
years are shown in Figures 9, 9a, 9b, and 10.

Recent Trends (Florida Bay, Everglades City, and Parkwide as noted)

Overdl, there was not a determinable trend in the annual recreationa (sport) and professond
guide catch rates for snook, red drum, spotted seatrout, or gray snapper for the period of
record (Figures 5, 6, 7, and 8). In generd, catch rates may be used as an index of abundance
and are directly related to environmenta factors, but they are not directly affected by fishing
regulations. In other words, anglers should be able to catch their desired species a the same
rate, regardless of how many fish they are dlowed to harvest. Annua harvest rates (which can
be affected by changesin the regulations, such as bag limitations) for the three of the four mgor
gamefish speciesin Florida Bay (Aress 1-5) had been decreasing snce the middle to late
1980's, and then held steedy in the 1990’ s and early 2000's (Figures 5 and 7). The decrease
in harvest rates for red drum, spotted seatrout, and gray snapper can be directly attributed to
decreasing the daily bag limit for each of these gpecies and because of park closures, especialy
in 2004 and 2005, in the aftermath of the past two hurricane seasors.

Snook

The popularity of snook has increased dramaticaly in recent years. A number of licensed
anglersin Horida have acquired snook stamps, which dlows for them to harvest this species of
fish The percentage of recreational (sport) fishing parties catching snook in Horida Bay (Areas
1-5) increased from 9% in 1985 to over 27% in 1994, but suffered a dight decrease through
2000 (Figure 4). The percentage of fishing parties catching snook increased dramdticaly to
28.1% in 2001, and then dightly decreased to 25.6% in 2002. The percentage increased to an
dl-time high of 32.3% in 2004 and dightly decreased to 29.9% in 2005. The percentage of
recreational (sport) fishing parties catching snook in the Everglades City area (Area 6) Snce
1995 decreased to alow of 36% in 1998, but rebounded to 44.9% by 2001 (Figure 4a). In
2002, only 40.6% of anglerswere catching snook, but this number increased to an dl-time high
of 55% in 2004. 1n 2005, there was asmilar percentage (54.3%) of anglers catching snook in
Area6.

On January 1, 2002 thefishing regulations for snook changed. The State of Florida (and ENP)
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decreased the bag limit from 2 to 1 snook per person per day and indefinitdly dosed the month
of May for harvesting snook in ENP (Monroe County) and the Gulf Coast of Horida. The
regulations might have indirectly affected the percentage of fishing parties that reported catching
snook during the closed season, since perhaps less people were targeting snook at thet time of
the year. However, these regulation changes in daly bag limits should only affect the harvest
rate of snook. The catch rate of snook, after implementing the new regulations has improved,
and should continue to improve, since more of the reproductive adult fish will be released during
the closed seasons.  Therefore, presumably more snook should be recruited into the fishery in
the future,

Snook Catch (CPUE) and Harvest (HPUE) Rates:

Catch rates for recreational (sport) anglersin Forida Bay seemed to show a cydlicd trend
every eight years from 1984-2000 (Figure 5). From the second highest catch rate of 0.337
snook per angler-hour in 1984, the catch rate gradually decreased to 0.171 fish per angler-hour
in 1988, only to gradudly increase to 0.326 fish per angler-hour in 1992. Another low was
reached in 1997 (0.217 fish per angler-hour), and then the catch rate increased yet againin
2000 to avaue of 0.297 fish per angler-hour. There were dight decreases in catch ratesin
2001-2003, as the trend would predict, however 2004 catch rates reached an al-time high of
0.358 fidvangler-hour, thus bregking the eight-year trend. Although this trend has been broken,
the trend of more snook are being caught and released in Florida Bay isincreasing. Catch rates
for recregtiona (sport) anglersin ENP (Aress 1-6) have fluctuated since 1990 (Figure 6).
While catch rates were at an al-time high of 0.4524 in 2003, the number of snook landed per
angler-hour has gradudly decreased since 2003 (Figure 6), despite snook having the second
highest catch rate for the period of record (0.4232 fish per angler-hour) in 2004. Catch ratesin
2005 were dightly lower (0.4051 fish per angler-hour) than the rates in 2004, however they
were higher than any other year for the period of record (Figure 6). Guide catch rates have had
agenerd increasing trend since 1980 (Figure 7). Guide catch rates were increasing until 1993,
then decreased steadily until 1998. Ratesincreased again until 2001, then dropped in 2002 and
2003. In 2004, catch rates (0.3531 snook/angler-hour) increased to the highest they have been
since 1993, and in 2005 catch rates (0.3809 snook/angler-hour) increased to the highest they
have been since 1985 (Figure 7).

Harvest rates for both recreationd and professondly guided anglersin ENP have been
relatively stable since 1980 (Figures 5-7). Harvest rates by recrestiona (sport) anglersin
Florida Bay dramaticaly decreased to an dl-time low of 0.08 snook per angler-hour in 2002
(Figure5). Thisdramatic decrease was primarily due to the new regulations, which alow
anglers to harvest one snook/person/day during the open season. The new regulations dso cal
for anew closed season for snook beginning May 1 (insteed of Junel) and continuing through
August 31. Harvest rates for snook in FloridaBay have dightly increased in each of the last
three years. Harvest ratesfor al of ENP (Areas 1-6) were dso a dl-timelowsin 2002 (Figure
6). 1n 2003, there was an increase in the harvest rate in the park, and the past two years have
remained relatively stable (Figure 6). Harvest rates for guided anglersin Florida Bay have
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remaned farly stable since 1980 (Figure 7); however it isimportant to note that the harvest
rates for guided anglers made a gradua decline from 1991-2003. Although there has been a
generd downward trend in harvest rates for guided anglers since 1991, harvest rates were not
greetly affected by the new regulationsin 2002. While the harvest rate in 2003 (0.0919 fish per
angler-hour) was actudly the lowest it has been since 1981, the harvest rates have increased in
each of the last two years (Figure 7).

These trends have been corroborated by stock assessments conducted by the Florida Marine
Research Indtitute (FMRI, St. Petersburg) usng sate and federd recreationa fishery satistics
(Muller and Murphy, 2001). The increases may reflect stock recruitment of smdl juvenile
snook, which were released in prior years because of sze restrictions and were recruited to the
fishery four years later; thet isthe time needed for snook to recruit to the park fishery (Thue et
a, 1982). Snook are arelatively non-migratory, inshore species that will make locdized
movements between estuaries as juveniles and move to nearby offshore areas as adults for
gpawning. Recruitment may also be enhanced by increased rainfdl and/or runoff. In addition, a
collaborative project with FMRI, pertaining to monthly mean catch rates of snook in ENP
(Areas 1-6) have beenandyzed usng generd additive and linear regresson datistical models
for trend andysis to detect long-term changes in the catch rate. State and park-wide stock
assessment results are forthcoming in 2006.

Snook Estimated Total Catch & Harvest:
The estimated tota catch for snook by recreationa (sport) anglersin Florida Bay (Areas 1-5)
has shown a generd increasing trend since 1985 (Figure 9). Despite greet fluctuations in recent
years, there has been an increasing trend since alow of 14,093 fishin 1999. There have been
some impressive numbers for the estimated total catch in 2003 and 2004 (27,403 fish and
35,521 fish, respectively), but in 2005 the total estimated catch decreased to 24,156 fish
(Figure9). Recreationa (sport) angler estimated tota harvest in Florida Bay has remained
relaively stable throughout the period of record, despite the new bag limit redtrictions that were
initiated on January 1, 2002 (Figure 9). Since more anglers are targeting the species than ever
before, then thiswould indicate that the Forida Bay stocks might have been overfished in the
recent past (Muller and Murphy, 2001). On the other hand, an analysis of totd catch and
harvest estimates for Areas 1-6 (Figure 98) and Area 6 (Figure 9b) in the most recent years
(1998-2005) has shown agenerd increasein total catch (excluding 2002 and 2005) and stable
numbersin tota harvest for snook. In the year that the new regulations were implemented
(2002), there were decreases in both total catch and total harvest estimates for Areas 1-6
(Figure 9a) and Area 6 (Figure 9b). There were dight increasesin total catch and harvest for
recregtiond anglersin 2003 and 2004, then there was a decrease in 2005 (Figures 9a and 9b).
In 2004, totd catch estimates for al areas (Areas 1-5, Areas 1-6, and Area 6) showed the
highest numbers for the period of record (Figures 9, 9a, and 9b). Estimated total catch and
harvest for guided anglersin Forida Bay had been increasing since 1990, but then dropped
after dl-time highsin 1995 (Figure 10). While the guided angler total catch estimates have been
fluctuating in recent years, total harvest estimates for guided anglers have been steedily
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decreasing since 2000. The data for 2005 reflected the lowest estimated total harvest numbers
(341 snook) in HoridaBay for the period of record (Figure 10). Thislow estimate could be an
indication that more guides are enforcing a“ catch and releasg’ policy for dl snook, not for just
those outsde the 267-34" dot Sze. In addition, the low total harvest estimates for
professondly guided anglers fishing for snook could be attributed to the prolonged park
closuresin 2004 and 2005 due to hurricane-related events.

Red Drum

The percentage of recreationa (sport) fishing parties catching red drum in Horida Bay (Areas
1-5) has fluctuated throughout the period of record, with percentages ranging from 17.3%in
1988 to 36% in 1997 (Figure 4). The percentage of anglers catching red drum decreased
dramaticaly from 33% in 1985 to 17.3% in 1988 when the fishery was closed due to
overexploitation (Figure 4). When harvest of red drum was reopened, the percentage of
anglers catching the species increased steadily to a 13-year high of 36% in 1997 (Figure 4).
While the percentages of anglers catching drum continued to drop to 27.2% in 2000, there was
aggnificant increase in 2001, and they have only dightly decreased in each of the past four
years. The percentage of fishing parties catching red drum in Everglades City (Area 6)
gradudly declined between 1995 (a high of 36%) and 2000 (alow of 24.6%), followed by an
increesing trend for the next four years (Figure 4a). The percentage of anglers catching red
drum a Everglades City only dightly dropped to 30.7% in 2005 (Figure 4a).

Red Drum Catch (CPUE) and Harvest (HPUE) Rates:

Recrestiond (sport) angler catch ratesin Florida Bay decreased from 1980 to 1982 and then
increased in the next two years, followed by catch rates dropping consderably until alow in
1988 (Figure 5). Catch rates have remained fairly stable snce 1989. Therewasalow catch
rate of 0.290 fish per angler-hour in 1994, but then rates increased to 0.384 fish per angler-
hour in 1998. Since the fishery recovered fagter than anticipated, the Forida Marine Fisheries
Commission (FMFC) alowed year-round harvesting of red drum in 1996, which may explain
the dightly higher catch rates in the late 1990's (Figure 5). There was adight decrease in catch
rates for each year snce 1998 from 0.370 fish per angler-hour in 1999 to an dl-timelow of
0.2724 fish per angler-hour in 2002 (Figure 5). 1n 2003, there was an increase, but catch rates
for the past two years have been rdaively low, so we will dosdy monitor themfor the next few
years. Recent recregtiond (sport) angler catch rates for Everglades City (Area6) are not as
high asthey were in the early 1990’ s (Figure 6). Catch rates remained relatively congtant from
1995 to 1998, but there has been a general downward trend in catch rates since (Figure 6).
The professond guide catch rates were steadily declining between 1985 and 1995 (Figure 7).
From 1994-2005, an interesting four-year trend has become evident (Figure 7). Thefirst two
years of thistwelve-year period have smilar guide catch rates, followed by increasing ratesin
the next two years (Figure 7). For example, in 1994 and 1995, there were Similar rates,
followed by increasing rates for 1996 and 1997. Catch rates dropped in 1998 and rates were
amilar in 1999, followed by increases 2000 and 2001 (Figure 7). The same trend occurred in
the next four years, however catch ratesin 2003 reflected an dl-time low of 0.369 fish per
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angler-hour, while 2004 and 2005 catch rates have shown sgnificant increases of 0.4364 fish
per angler-hour and 0.4786 fish per angler-hour, respectively (Figure 7).

Red drum harvest rates for recreationa (sport) anglersin HoridaBay (Figure 5) and in dl of
ENP (Figure 6) have remained quite stable snce 1989, when the bag limit of 1 fish per
person/day was imposed. The harvest rates for recregtiona anglersin Florida Bay from 1980
to 1986 were much higher than the rates we have seen since then. For example, harvest rates
for red drum in 1984 were 0.5484, which is more than five times the rate of 0.1095 in 2005
(Figure5). Guide harvest ratesin Florida Bay aso have been quite stable since the 1988 red
drum closure (Figure 7). Increased minimum sze limits (from 12" to 18") and a closed season
imposed on the fishery in September 1985 probably accounted for the large declines in harvest
rates between 1985 and 1987; however, the sharp decline during 1985 suggests the possibility
of overharvest or poor recruitment (Figures 5 and 7).

Red Drum Estimated Total Caich & Harvest:

Annua estimated total catch data from recreationa (Sport) anglers suggest that red drum
catchesin Florida Bay had been steadily increasing from 1988 until an dl-time high of an
estimated 45,979 fish caught in 1997 (Figure 9). Since 1997, there were large decreasesin
total catch in 1998, 1999 and 2000 (Figure 9). The estimated totd catch of red drum has
fluctuated for the last five years, but total catch estimates in 2001 were the second highest for
the period of record (43,656 fish). There has been a downward trend since 2003, with the
edimated total catch of 24,533 red drum in 2005 being the lowest it has been since 1990
(Figure9). Thetrend for estimated total harvest in FHorida Bay for the period of 1997-2004
shows a4-year cyclica trend, beginning with high harvest rates for the first year, followed by
three years of declining harvest rates (Figure 9). The estimates for 2005 did not follow that
trend, however the 2005 hurricane season could have contributed to this continued downward
trend (Figure 9). Totd estimated harvest of red drum in Horida Bay by guided anglers showed
adow, but steedy increasing trend from 1990 to 1998, and has had a dight downward trend
since 1998, with 2004 (804 fish) having the lowest estimates since 1991 (Figure 10). Thetota
edimated harvest of red drum only dightly increased in 2005 to 862 fish (Figure 10). Similarly,
the estimated total catch for guided anglersincreased from 1990 until 1997 and has gradualy
declined since 1997, with 2004 (10,505 fish) having the lowest estimates since 1991 as well
(Figure 10). Thetotd estimated catch of red drum in ForidaBay dightly increased in 2005 to
12,660 fish (Figure 10).

An andysis of the estimated tota catch of red drum by recreationa (sport) anglersin dl of ENP
(Areas 1-6) showed agradud decrease in 1998-2000, followed by a significant increase in
2001 (Figure 9a). There was a sgnificant decrease in 2002, however total caich estimatesin
2003 and 2004 increased. Thetota catch estimate for red drum for al of ENP in 2005
(33,440 fish) was the lowest it has been for the period of record (Figure 9a). The total harvest
estimates follow these trends as well, but there has been a downward trend since 2001, with the
2005 estimate (7,293 fish) being the lowest it has been for the period of record (Figure 9a).
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For Everglades City (Area 6), there were Smilar trendsin the estimated total catch and tota
harvest of red drum between 1998 and 2005 aswell (Figure 9b). Whiletota catch (highest for
period of record) and harvest (second highest for period of record) estimates in 2004 increased
in Everglades City (Figure 9b), the 2005 estimates were lower than in recent years. For
example, the estimated tota catch for red drum in Everglades City in 2005 was 8,908 fish (the
lowest estimate since 2000), and the total harvest estimate was 2,961 fish (the lowest estimate
since 2002) (Figure 9b).

Spotted Seatrout

The percentage of fishing partiesinterviewed at Flamingo (Areas 1-5) catching spotted seatrout
declined dightly from 1985-1989, but increased sharply to a 21-year high of dmost 61% in
1992 (Figure 4). Since then, the percentage of anglers catching seatrout declined to an dl-time
low of 39% in 1996 (Figure 4). There was an increasing trend between 1996 and 2000, when
seatrout were being caught by over 58% of the recreational (sport) anglers. From 2000 to
2003 there were dramatic decreases in the percentage of fishing parties catching seatrout,
however these percentages have increased in the past two years (Figure 4). The percentage of
fishing partiesinterviewed at Everglades City (Area 6) that were catching spotted seatrout since
1995 has not shown a significant trend and ranges between 30% (1995) and 42.9% (2000)
(Fgure 4a). Aswith anglersfishing out of Hamingo, there has been agenerd decreasing trend
for fishing parties catching seatrout out of Everglades City from 2000 to 2004 (Figure 48). The
percentage in 2004 (30.2%) was the lowest it has been since 1995 (30.2%), however the 2005
percentage increased to 35.6% (Figure 4a). Fishing regulaions on seatrout may have affected
overdl angler drategy. The declining trend in targeting seatrout fishing is mogt likely associated
with increases in anglers targeting red drum and snook. Anglersin recent years might have
switched their target preferences to the latter two species. Asaresult of more anglersfishing
for red drum and snook, successful catches for seatrout increased for those anglers that
continued to prefer targeting seatrout. The changesin the Sze and number of seatrout that could
be harvested might have contributed to this trend.

Spotted Seatrout Catch (CPUE) and Harvest (HPUE) Rates.

Thelack of increasein harvest rate associated with an increase in catch rate may be due to state
regulations that were imposed on the seetrout fishery in 1989 which raised the legd sze limit
from 12" to 14", and then for the South Forida populationsto 15" in 1996 (Figure 5). These
regulations were meant to reduce the harvest of seatrout to achieve the FMFC’ s spawning
potentid ratio (SPR) objective of 35%. The SPR isthe ratio of the spawning stock biomass of
the exploited (or fished) population to the spawning stock biomass of the same population in an
unfished condition.

The catch rate for recreational (sport) anglersin Florida Bay has fluctuated throughout the
period of record, however significant decreases in catch rates in 2001 (0.8395 fidvangler-hour)
and 2002 (a 23-year low of 0.6835 fidv/angler-hour) have been noted (Figure 5). While the
catch rate dightly increased to 0.7003 fish per angler-hour in 2003, the catch rate decreased to
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an dl-timelow of 0.6737 fish per angler-hour in 2004 (Figure 5). Juvenile spotted seatrout
gudies (A. Powell, NOAA, pers. comm.), conducted in Horida Bay since the mid-1990's,
have indicated cycles of juvenile densty/abundance in western Florida Bay corresponding to
changesin recregtiona sportfishing CPUE of spotted seatrout. Preliminary juvenile spotted
seatrout data from western/central Florida Bay suggested density declines during 2003, which
are in conjunction with the park’ s recreationd catch declines (Figure 5). Due to these low catch
rates, fisheries personne will continue to review these data to see if there is a concern for
making any adjustments in the closed season, bag limit, or Szeredtrictions.  The catch rate of
seatrout in dl of ENP (Areas 1-6) has fluctuated since 1990; however since 2000 four of the
last five years have had lower catch rates than any of the years for the period of record (Figure
6). The harvest rate for spotted seatrout in Areas 1-6 has aso followed this trend since 2000
(Figure 6).

Recregtiond (sport) angler harvest rates for spotted seatrout had been holding steady since
1990 in Horida Bay (Figure 5) and in dl of ENP (Figure 6); however there was a decreasing
trend from 2001 until 2004. Catch and harvest rates in both areas of the park increased in
2005 (Figures 5 and 6). Professiond guide harvest rates, on the other hand, have been
gradualy decreasing since 1982; yet, guide catch rates have been fluctuating over the sametime

period (Figure 7).

Spotted Seatrout Etimated Total Catch & Harvest:

The estimated total catch of seetrout in FHoorida Bay has been fluctuating for the period of
record, with highsin 1990 (166,288 fish) and 2000 (172,966 fish). Thetotal catch estimates
were at an al-time high in 2000, but these impressive numbers have beenfollowed by a
dramatic decline through 2005 (Figure 9). Similarly, the 1990 highs were followed by sx years
of tota estimated catch declines (Figure 9). Annua estimated total harvest datafrom
recreationd (sport) anglersin Forida Bay suggest that seatrout total harvest decreased steadily
from 1989 to 1996 (Figure 9). Since 1996, the estimated number of fish harvested has
remained relatively stable; however, in 2003, there was an dl-time low of 18,217 fish (Figure
9). The estimated total harvest only dightly increased to 19,435 fish in 2004 and to 22,192 fish
in 2005 (Figure 9). The estimated total catch and harvest for al of ENP (Areasl-6) and
Everglades City (Area 6) between 1998 and 2004 showed gradud increases through 2000,
followed by sgnificant decreases for the next three years (Figures 9a & 9b), culminating with
record lows for estimated total catch and harvest in 2003. Estimated total catch and harvest for
Areas 1-6 (Figure 98) and Area 6 (Figure 9b) have increased dightly or leveled off in the past
two years. The estimated total catch of spotted seatrout by professondly guided anglersin
FloridaBay was showing agereral increasing trend from 1990 (excluding 1996 when new
regulations were implemented) to 2000 (Figure 10). Thetota catch estimate in 2000 was at an
dl-time high of 103,098 fish (Figure 10). However, there has been a generd downward trend
since 2000, with the 2004 total catch estimate (41,739 fish) being the lowest it has been since
the 1996 dl-timelow (Figure 10). Totd catch estimates increased dightly to 52,072 fish for
guided anglersin 2005. Estimated total harvest from professondly guided anglersin Forida
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Bay had been very stable from 1990- 1995, but experienced alow of 6,395 fishin 1996 (Figure
10). From 1996- 2000, the spotted seatrout estimated total harvest rebounded to 16,002 fishin
2000, but decreased in the subsequent four years to an dl-time low of 3,116 fish in 2004
(Figure 10). Totd harvest estimates increased dightly to 4,204 fish for guided anglersin 2005.

Gray Snapper

The percentage of fishing parties reporting catches of gray snapper in Horida Bay has remained
relatively stable from 1985-2005 (Figure 4). The large decline seen in 1991 was probably due
to new regulations (in 1990) that established the minimum sze a 10" with adaily bag limit of
five fish per person. The percentage of anglers catching gray snapper increased from 29%in
1997 to nearly 38% in 1999. In 2000 there was an dl-time low of 27.9% of fishing parties
catching gray snapper, but there was an increasing trend for the next three years, with 2003
reflecting the third highest level (43.4%) for the period of record (Figure 4). The percentage of
anglers catching gray snapper has dightly decreased in each of the last two years (39.1% and
35.6%, respectively) (Figure 4). The percentages of fishing partiesinterviewed at Everglades
City (Area 6) thet were catching gray snapper have remained very stable since 1995 (Figure
43). In 2003, there was an dl-time high of 26% of fishing parties that were catching gray
snapper, followed by dight decreasesin 2004 and 2005 (Figure 4a).

Gray Snapper Catch (CPUE) and Harvest (HPUE) Rates.

Catch rates for both guided and recreational (sport) anglers have been fluctuating through the
period of record (Figures 5, 6, and 7). After steady declines from 1980 to 1987, there were
dight increasing trends in Florida Bay for the next two years, followed by downward trendsin
the 1990's (Figures 5 and 7). From 1992 to 1998, there was a general downward trend in
catch rates. Then the catch rates increased to 0.892 fish per angler-hour in Florida Bay in
1999, decreased in 2000 and 2001, increased in 2002 and 2003, and have remained stable for
the past two years (Figure 5). From 1988-1992, the increases in catch rate, and decreasesin
the harvest rates, may reflect a good recruitment of small juvenile fish to the sock. Perhapsthe
large increase in catch rate in 1999 was dso related to good recruitment. 1n generd, harvest
ratesfor recreationd (sport) and professondly guided anglersin Florida Bay (Areas 1-5) for
gray snapper had shown steady declines from 1980 until the middle to late 1990’ s, however
they have leveled off and remained relatively stable since (Figures 5 and 7). In 2003, the
harvest rate for recreationd (sport) anglersin Horida Bay was the highest it had been for 11
years (0.3617 fish per angler-hour) and has only dightly decreased in 2004 and 2005 (Figure
5). Smilarly, hervest rates for recregtiona anglersin the entire park (Areas 1-6) were dso a an
11-year high in 2003, however have dightly decreased in each of the past two years (Figure 6).
In addition, harvest rates (0.7517 fish per angler-hour) in 2004 for professondly guided anglers
fishing in Horida Bay were the highest they have been since 1990, and in 2005, harvest rates
only dightly decreased to 0.6923 fish per angler-hour (Figure 7).

Gray Snapper Edtimated Total Catch & Harvest:
During the middle to late 1990's, the annual recreationa (sport) and guided angler estimated
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total catch and tota harvest for gray snapper in Florida Bay dropped aslow or lower than
anytime during previous records (Figures 9 and 10). The decreasing totd harvest estimatesin
the early to mid-1990’ s are probably due to the regulations that were imposed on the fishery in
1988 and 1990 when the legal minimum size was increased from 6" to 8", and then to 10" with
adaily bag limit of 5 gray sngppers per person. Tota harvest estimates since 1997, in generd,
have had an increasing trend in Horida Bay until 2003 (Figures 9 and 10). The 2003 harvest
esimate (31,536 fish) was the highet it has been since 1990 for recreationd anglers and since
1995 (6,647 fish) for guided anglers. In the past two years, harvest estimates have remained
gtable for the guided anglers (Figure 10); however the estimates for recreationa (Sport) anglers
have greatly decreased to an dl-time low of 10,460 fish in 2005 (Figure 9). The estimated tota
catch for gray snapper in Horida Bay has fluctuated greetly for the period of record (Figure 9).
The estimated tota catch should mimic a 3-year trend because gray snappersin FloridaBay
take gpproximately 3-4 yearsto be recruited into the fishery. However, the data do not
support thistrend. The two highest totdl catch estimates for recreationa (sport) anglersin
HoridaBay were in 1989 and 1990 (123,707 fish and 122,337 fish, respectively) (Figure 9).
The 1990' switnessed a dight upward trend in total catch after the 1991 crash in total catch
estimates. In 2000, there was another Sgnificant decrease, followed by three years of
increasing total catch estimates (Figure 9). Tota catch estimates in 2004 and 2005 have
decreased dramatically (Figure 9). Estimated tota catch and harvest throughout dl of ENP
(Areas 1-6) gradually decreased from 1998 to 2000 (Figure 9a), then there was agenerd
increasing trend from 2001 to 2003. In 2003, both total catch and total harvest estimates were
a the highest levels (142,044 fish and 31,858 fish, respectively) for the period of record (Figure
9a). Thetotd catch and harvest estimates have dightly decreased in each of the past two years
(Figure 9a). The estimated tota catch and harvest of gray snapper in Everglades City (Area 6)
showed a marked decrease from 1998 to 1999 (Figure 9b). While the estimated totd catch
has remained relatively stable since 2000, the total harvest estimates have grestly fluctuated
(Figure 9b). The estimated total harvest increased from alow of 529 fish in 1999 to an dl-time
high of 5,197 in 2001, then plummeted to an dl-timelow of 322 fish in 2003 (Figure 9b).
While the totd harvest estimates in Everglades City rebounded to 4,052 fishin 2004 (the
second highest estimate for the period of record), estimates dropped to 1,886 fishin 2005
(Figure 9b). The estimated totd harvest of gray snapper in Everglades City in 2003 was
extremely low, so we will be doing further analyses with the data to determine the causes for
these estimates. There might be a problem with the way that the estimates are figured or the
low estimates could have been attributed to a smple adata entry or dataloading error. Wewill
continue to work on perfecting these estimates in future annud reports. The“Aerid Survey of
Boater Use in Everglades Nationa Park Marine Waters’ project may provide us with new,
updated information, as well asindght into more redistic estimates for tota catch and harvest
estimates.

Tarpon & Bonefish Catch and Harvest Rates (Guide)

The professiond guide fishery islargdly directed a afew highly prized gamefish species. Two of
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these species, tarpon and bonefish, are of little food value and are not sought by the mgjority of
the recreationd (sport) anglers. They are the trophy species of the guide fishery. Since harvest
of tarpon and bonefish occurs mainly for the purposes of having the fish professondly mounted
by ataxidermist, harvest rates are not accurate indicators of population densities for these two
species and are not included in this report. However, catch rates are more indicative of their
stocks than harvest rates.

Tarpon
The harvest rates for tarpon, if included in this report, might be mideading to most readers of

this report because when following the procedures used by Mavestuto (1983) to caculate
HPUE, the procedures focus on only including data from anglers thet harvested of thefish. If
this gatidtic included the effort expended by anglersthat “caich and releasg’ their tarpon, then
the harvest rate would be much lower. Since very few tarpon are harvested each year, the
harvest rates used to cdculate the HPUE for the year usudly only include one or two reports.
Consequently, those few reports are al we have to conduct the analysis, and the resultant
HPUE might not be indicative of the “true’” harvest rate for tarpon in Florida Bay. For example,
arate of 0.1 fish harvested per angler-hour indicates that 1 fish is harvested for every 10 hours
of effort that anglers expend. Thisis not redigtic because, for example, there might have only
been one or two tarpon harvested for the entire year by dl guided anglers within the fishery
when perhaps thousands of hours were spent fishing for them. With the amount of effort thet is
expended by guided anglers fishing for tarpon in Horida Bay, it is unredigtic to think thet literdly
hundreds of tarpon are being harvested.

The catch rate of tarpon rebounded in 1983, from alow of 0.1789 fish per angler-hour in 1982,
but experienced a dow dedlinein the mid-1980's reaching another low of 0.1701 fish/angler-
hour in 1987 (Figure 8). The catch rates of tarpon increased to an dl-time high of 0.2543 fish
per angler-hour in 1995, and then leveled off around a somewhat |lower CPUE of
gpproximately 0.2 fish per angler-hour from 1996 to 2003 (Figure 8). Catch rates decreased
to an dl-time low of 0.168 fish per angler-hour in 2004, then increased dightly to arate of
0.1837 fish per angler-hour in 2005 (Figure 8).

Bonefish

Like tarpon, bonefish are not harvested unless the angler desires to have the fish professondly
mounted by ataxidermist. Bonefish catch rates for guided anglersin HoridaBay (Areas 1-5)
were steadily declining from 1981 to 1983, followed by a steady increase through 1988 (Figure
8). Professiona gquide catch rates for bonefish reached an dl-time high in 1994 (0.4011 fish per
angler-hour). Then there was a gradual decline from 1995 to 2000 (Figure 8). Sincean dl-
time low of 0.2308 fish per angler-hour in 2000, catch rates for bonefish have fluctuated around
0.25 fish per angler-hour since (Figure 8). It isinteresting to note that from 1990 until 2001,
catch rates seemed to be on a 4-year cyclica trend (Figure 8). However, the past four years
have not followed thistrend. Nearly dl bonefish are caught in Area 2 of Florida Bay (Figure 1),
and they are usudly dways released when caught; therefore, it is highly unlikely that fishing
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mortdity has played a sgnificant role in determining bonefish sock abundance. Aswith the
harvest rates for tarpon, the harvest rates for bonefigh, if they were to be included in this report,
only represent aminima number of reports throughout the period of record. Harvest rates for
bonefish were not included in this analysis because we found that they do not reflect a*true’
harves rate for al guided anglers within Florida Bay (see above). Recently, Dr. Jarry Ault of
Universty of Miami, RSMAS, conducted an annua census of bonefish in and adjacent to the
park’ s southern boundary in cooperation with Florida Keys guidesto identify population
changesin South Florida. Preliminary results suggest different species of bonefish exist in the
extreme South Horida area.

Estimated Tota Catchfor Tarpon and Bonefisht The annua estimated totd catch (and harvest)
of tarpon and bonefish for guided anglersin 2005 isgiven in Table 3. The estimated total
harvest for tarpon and bonefish would normdly be zero, however there was one record of a
harvested tarpon this year, so that estimate was projected in thistable and resulted in an
estimated three tarpon harvested in HoridaBay and dl of ENP thisyear (Table 3).

Fish L engths (2005)

Fish measured for this analysis were measured differently than anglers measure their fish for
purposes of harvesting alegd-szed fish. The four species measured for these andyses were
snook, red drum, spotted seatrout, and gray snapper, al of which are to be measured by total
length (TL) for fishing regulations. TL is taken by measuring the fish from the tip of its snout
(with the mouth closed) to the furthest edge of its caudd fin (tall). However, for the following
graphsin Fgures 11- 15, the snook, red drum, and gray snapper were actualy measured by
fork length (FL). FL istaken by measuring the fish from the tip of the snout (with the mouth
closed) to the fork (or middle) of thetail. The three speciesfor these andyses have been
messured this way in the past reports, so we will continue to measure the fish thisway to be
consstent. Also, when looking at Figures 11- 15, the small number (N=) represents the number
of fish measured for that particular sample. The larger number below this row of numbers
represents the Fishing Area (see Figure 1) where the fish were caught.

Snook

A comparison of mean lengths of snook harvested by recreationd (sport) anglersin Aress 1, 3,
4, 5, and 6 of ENP showed that there was not a dgnificant difference in mean lengths among the
five areasin 2005 (F4, 23, =1.117, p=0.349) (Figure 11). Area 2 wasdiminaed from this
anaysis because there was only 1 snook harvested from thet area of ENP. Post hoc tests
require that at least one group (Area 2 in thisingtance) have more than 1 case. In another
andyss, the lengths for Areas 1-5 were pooled together to determine if there was a difference
in the lengths of snook harvested in Forida Bay (Arees 1-5) versus Everglades City (Area6).
For 2005, there was no difference in mean snook length between FHorida Bay and Everglades
Clty (F]_’ 237=0.192, p20661) (Flgure 12)
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A parkwide seasona comparison of snook lengths for 2005 aso showed that there was not a
sgnificant difference among the four seasons (5 235 =1.697, p=0.168) (Figure 13). A
comparison of snook lengths from Florida Bay only (Arees 1-5) aso showed that there was not
aggnificant difference in the lengths of harvested fish among the four seasons (F3, 133 =1.582,
p=0.196) (Figure 14). In addition, there was no Sgnificant difference (F; 9,=0.380, p=0.768)
in the lengths of snook harvested exdusively within Area 6 (Everglades City) among the four
seasons (Figure 15).

Red Drum

There was a ggnificant difference in the mean lengths of red drum harvested among the Six areas
of ENP during 2005 (Fs, 49,=3.628, p=0.003) (Figure 11). On average, usng aTukey's
Multiple Comparison tet, red drum harvested from Area 1 were sgnificantly longer than the
red drum harvested from Areas 3 (Figure 11). Since only three fish from Area2 were
harvested, the comparison test did not identify any sgnificant differencesin lengths when
comparing them to fish harvested from other areas. In another analys's, the lengths for Areas 1-
5 were pooled together to determineif there was a difference in the lengths of red drum
harvested in Forida Bay (Aress 1-5) versus Everglades City (Area 6). In 2005, there was not a
sgnificant difference (Fy, 406 =0.269, p=0.604) in the lengths of red drum harvested in Florida
Bay versus Everglades City (Figure 12).

A seasond comparison of red drum lengths collected parkwide (Areas 1-6) showed that there
was not a ggnificant difference in the lengths of red drum in 2005 (F3, 494 =0.834, p=0.476)
(Figure 13). The lengths of red drum harvested in Horida Bay only (Areas 1-5) did show
sgnificant seasond differences (F3, 27, =2.650, p=0.049) (Figure 14). On average, usng a
Tukey's Multiple Comparison test, red drum harvested in the winter were Sgnificantly longer
than the red drum harvested in the fdl (Figure 14). Red drum harvested in Everglades City
(Area 6) did not show significant differences among seasons (Fs, 221 =0.100, p=0.960) (Figure
15).

Spotted Seatrout

In 2005, there were not any sgnificant differencesin the mean lengths of harvested spotted
segtrout at the 95% confidence intervals among the six areas of ENP (Fs, 1460 =2.145,
p=0.058), however there was a sgnificant difference at the 90% confidence interva (Figure
11). Thisconfidenceinterva of 90% is dso commonly saidicaly acceptable. Usng a
Tukey’'s Multiple Comparison test, harvested spotted seatrout in Area 4 were Sgnificantly
longer than those from Area 1 (p=0.070) (Figure 11). In another analyss, when the lengths for
Aresas 1-5 were pooled together to determine if there was a difference in the lengths of spotted
segtrout harvested in Florida Bay (Areas 1-5) versus Everglades City (Area 6) during 2005,
there was not a significant difference (Fy, 1464=0.251, p=0.617) (Figure 12).

There was a ggnificant difference in the mean lengths of spotted seatrout harvested parkwide
(Areas 1-6) among the four seasons of 2005 (F3, 1462 =5.596, p=0.001) (Figure 13). Using
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Tukey’'s Multiple Comparison test, spotted seatrout harvested in the spring were Sgnificantly
(p<0.0001) longer than those harvested in the winter (Figure 13). A seasond comparison of
spotted seatrout harvested only in Florida Bay (Areas 1-5) aso showed that therewas a
sgnificant difference in the lengths of seatrout harvested among the four seasons of the year (s,
o6 =5.549, p=0.001) (Figure 14). By using Tukey’'s Multiple Comparison test, we dso
determined that seatrout harvested in the spring were significantly (p<0.0001) longer than those
harvested in the winter (Figure 14). There was not a sgnificant difference found in the lengths of
spotted seatrout harvested in Everglades City (Area 6) during the four seasons of 2005 (F3, so3
=1.090, p=0.353) (Figure 15). For Figures 14 and 15, there were not many fish were
measured in the Fall because spotted seatrout are have a closed season during November and
December; therefore the number of fish measured in the Fall were not sufficient to include in
these two analyses.

Gray Snapper
In 2005, there was a Sgnificant difference in the lengths of harvested gray snagpper among the

sx areas of ENP (Fs, 504=13.788, p<0.0001) (Figure 11). Using Tukey's Multiple Comparison
ted, it was determined that gray snapper harvested in Area 2 were sgnificantly longer then
those harvested from Areas 1, 3, 4, and 6 (Figure 11). In addition, gray snapper that were
harvested in Area 5 were Sgnificantly longer than those harvested in Areas 1, 3, 4, and 6
(Figure 11). In ancther andysis, the lengths for Areas 1-5 were pooled together to determine if
there was a difference in the lengths of gray snapper harvested in Florida Bay versus Everglades
City (Area6). Indeed, gray snapper harvested from Areas 1-5 were sgnificantly longer than
those harvested in Area 6 (F;, s0s =12.333, p<0.0001) (Figure 12).

In the parkwide (Aress 1-6) andyds there was a significant difference in the lengths of gray
snapper harvested among the four seasons in 2005 (F3, s0s =6.858, p<0.0001) (Figure 13).
Using Tukey’s Multiple Comparison test, snappers harvested in the spring were Sgnificantly
longer than those harvested in the winter, summer, and fal (Figure 14). The lengths of gray
snapper harvested in Horida Bay only (Areas 1-5) were dso sgnificantly different among the
four seasons (F5 373 =14.454, p<0.0001) (Figure 14). Using Tukey’s Multiple Comparison
test, snappers harvested in the winter were sgnificantly longer than those harvested in the
summer (Figure 14). In addition, snappers harvested in the spring were significantly longer than
those harvested in the summer and fdl (Figure 14). Harvested gray snapper in Everglades City
(Area 6) showed sgnificant seasond differences in lengths during 2005 (F3, 109 =8.262,
p<0.0001) (Figure 15). Usng the multiple comparison test, gray snappers harvested in the
summer were significantly longer than those harvested in the winter, spring, and fal (Figure 15).
In addition, gray snappers harvested in Area 6 in the soringtime were sgnificantly longer
compared to those harvested in the winter (Figure 15).

Environmental Relationships

Catch rates can be directly rdlated to environmenta factors such asrainfdl, water level, and
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«inity. In addition, catch rates can be influenced by natura phenomena such as cold snaps and
freezes. The catch rates for recreationd (sport) anglersin Areas 1-5 were correlaied with
ranfdl, water leve, and sdinity from 1985-2005 (Figures 16-19). Totd annud ranfdl from
1985-2005 was compiled and averaged from five stations within or near ENP (Flamingo, Royd
Pdm, Everglades City, Tamiami Ranger Station (Forty Mile Bend), and Tavernier (Butternut
Key has replaced Tavernier since 1997)). Thesefiveranfal dations are aregiond
representation of rainfall within ENP. Watson Place has replaced Everglades City rainfall
dation, and Terrgpin Bay replaced the Flamingo rainfdl sation in 2005. Terrapin Bay wasthe
closest gtation to Hamingo that was not destroyed by the 2005 hurricanes. The hurricanes of
2005 aso destroyed monitoring stations at Joe Kemp Key, Garfield Bight, and Whipray Basin.
Water level data from 1985-2005 were obtained from wel P-37 in western Taylor Sough (an
arearoughly due north of Area1). Sdinity datafrom 1985-2005 were obtained from three
gaionsin the northeastern areas of FloridaBay (Areas 1E and 2E), which incdlude Taylor River,
Trout Cove, and Butternut Key.

Snook

The declinesin snook stocks (or catch rates) from 1985-1988 may have been dueto low
ranfal and water levelsin the upper marsh regions of ENP (Figure 16). However, there was
not asignificant correlation between water levels recorded and catch rates from 1985-2005
(r=0.162, N=21, p=0.482); this same result was obtained |last year aswell when datafrom
1985-2004 were andyzed. Although, no atistically sgnificant correlaions were found, the
trends in Figure 16 suggest that a period of generdly high sdinity (r=-0.113, N=21, p=0.625)
leads to a dedlinein the catch rate (or abundance) of snook. Fidd studies on snook habitat
have shown that the grestest numbers of juveniles are conastently found in shalow, well
protected, back-water areas of estuaries that are influenced by freshwater runoff (Fore and
Schmidt 1973; McMichad et d. 1987). In addition, no sgnificant correlation was found
between rainfall and snook catch rates (r=0.096, N=21, p=0.678).

Red Drum

The reduced abundance (or catch rates) of red drum during the late 1980's and mid-1990's
may have been due to a combination of prior intense fishing pressure and increased rainfall
(Figure 17). Previous studies (Higman, 1967) have shown that low rainfall may leed to an
increase in the abundance of juvenile red drum. However, no satisticaly sgnificant
relationships were found between red drum catch rates and any of the environmenta variables
from 1985-2005. Smilarly, there were no Sgnificant corrdations last year when datafrom
1985-2004 were andyzed. There was not a statistically sgnificant relationship between the red
drum catch rates and sdinities from 1985-2005 (r=0.330, N=21, p=0.145). In addition, red
drum CPUE did not correlate with rainfdl or water levels either (r=-0.331, N=21, p=0.143 and
r =-0.203, N=21, p=0.377, respectivey).

Spotted Seatrout
From 1988 to 1990, the linity increased to a high leve, while seatrout catch rates increased
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concurrently (Figure 18). Thistrend suggests that periods of high sdinity leed to increased
abundance of spotted seatrout. However, the trend was not witnessed for the entire period of
record (1985-2005). In fact, there was not a Satidicdly sgnificant relationship between
spotted seatrout catch rates and sdinity (r=0.249, N=21, p=0.276). Smilaly, ranfdl and
water levels also had no correlation with seatrout CPUE (r=-0.112, N=21, p=0.629 and r=-
0.149, N=21, p=0.519, respectively). These are the same results as last year when
envirormental parameters were correlated with CPUE' s from 1985-2004. However, previous
studies have suggested that increased rainfdl/weter levels improve spotted seatrout recruitment
through increased growth and survivd of larvae and juveniles (Thayer et d. 1998). Presumably
an increase in coadd rainfal (and thus lower sdinities) resultsin an increase in larva recruitment
and/or juvenile seatrout surviva (Rutherford et d. 1989a).

Gray Snapper
Overdl (1985-2005), a postive sgnificant (r=0.538, N=21, p=0.012) relationship was found

between catch rates of gray snapper and mean annud sdinities found in northeastern Florida
Bay (Figure 19), suggesting that periods of high salinity lead to increased abundance of gray
snapper. Average annud water levels recorded at P-37 were Sgnificantly inversdy related to
gray snapper catch rates during the same years (r=-0.563, N=21, p=0.008), indicating that
during periods of reduced water levels in the upper Taylor Sough, the abundance of gray
snapper increased. However, rainfal was not significantly correlated with gray snapper catch
rates for the period of record (r=-0.356, N=21, p=0.114). Smilar correlaion results were
obtained last year when data from 1985-2004 were analyzed. Thisleads to the theory that
increasesin gray snapper abundance may be related to low yearly rainfdl in the ENP area and
periods of high sdinitiesin Horida Bay. A series of low rainfdl years from 1985-1990 resulted
inincreased hypersdine conditions in Horida Bay (Figure 19). Rutherford et d. (1983)
reported larger fish in areas of higher sdinity. Thus, if during low rainfal yeers, sub-adult fish
remain in Horida Bay longer under high sdinity conditions, then gray sngpper abundance (catch
rates) should increase, and gray snappers would become increasingly avallable to anglers.
From 1990 to 1995, there was an overdl increasing trend for water levels and rainfall, and
notably high levels from Tropica Storm Gordon in November 1994, resulting in salinity
reductionsin northeastern Florida Bay and decreases in gray snapper catch ratesin 1991,
1993, and 1994 (Figure 19).

Catch-Effort Relationships

It is not aways sufficient to know if declining catch rates are indicative of afishery that isin
trouble. If both tota estimated catch and catch rates are in decline, then thereisaneed to
assess the amount of effort being placed on the fishery. In Figure 20, the estimated totd catch
and estimated total effort of the four major species (snook, red drum, spotted seatrout, and gray
snapper) in Horida Bay (Areas 1-5) have been corrdated to determine if fishing effort is
impacting the stocks.
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Snook

An estimate of annud fishing effort of recregtiond (sport) anglers catching snook in Florida Bay
ranged alow of 26,775 angler-hoursin 1985 to an dl-timehigh of 148,711 angler-hoursin
2004 (Figure 20). Thetotd estimated catch of snook from the recreetiond fishery in Florida
Bay increased from alow of 6,538 fish in 1986 to another dl-time high of 35,521 fish in 2004
(Figure 20). Thisincrease was due to the concurrent increase in effort by anglers. The 2004
estimated total catch represents a 105.7% increase from the number of fish caught in 2000,
however this estimate decreased to 24,156 fish in 2005. In 2004, the estimated total effort
placed on the snook stock increased from the 2003 estimate, but the total estimated catch aso
increased significantly. The 2004 increase in estimated tota catch is agood indication that
snook abundance is risng, Snce more snook were caught per unit effort (see Figure 20 where
the 2005 correlation is dightly above the regression ling). The estimated effort decreased from
2004 to 2005, and the estimated total catch from 2004 to 2005 aso decreased. These
decreases could be attributed to the park being closed for over three monthsin 2005. It should
be noted again that the estimated total catch of snook decreased dramatically in 1998 and 1999
after five years of good catches and afairly high annua fishing effort in 1997. Asaresult, during
1998, state regulations were revised to prevent further overfishing by increesing the minimum
sze of harvested snook from 24" to 26" and prohibiting the possession of snook over 34", while
maintaining atwo fish daily bag limit. With current snook regulations dlowing only 1 fish per
person per day to be harvested in ENP (initiated on January 1, 2002), harvest rates certainly
could be affected by the new regulations, however catch rates of snook should not be affected.
With the estimated total catch of snook being a an dl-time high in 2004, the new snook
regulaions are continuing to bolster impressive estimated total catch rates in Florida Bay (Figure
9) and for the entire park (Figure 9a). In addition, the annud tota estimated catch of snook for
the recreationd (sport) fishery was highly correlated with the total estimated effort placed onthe
stock between 1985 and 2005 (r=0.927, N=21, p<0.0001) (Figure 20). Estimated total catch
gppeared to increase linearly over the entire range of annud effort, suggesting that current catch
and effort do not greatly impact the FloridaBay snook stock and that additiona increasesin
total catch and effort may be possible.

Red Drum

The estimated total effort for recreationa (sport) fishing for red drum in Florida Bay ranged
from alow of 58,093 angler-hours 1988 to an dl-time high of 159,144 angler-hoursin 2001
(Figure 20), which represents a 173.9% increase in fishing effort. A datisticaly sgnificant linear
relationship (r=0.642, N=21, p=0.002) was found between yearly estimated effort from 1985-
2005 and the resultant estimated total catch, suggesting that increases in fishing effort have not
greetly impacted the catch of red drum in the recrestiond (sport) fishery (Figure 20). Estimated
effort dropped in 1998, 1999, and 2000, while the estimated catches of red drum concurrently
decreased. It should be noted that red drum total catch decreased dramaticaly in 1999 to
29,678 fish after three years (1996-1998) of very good catches and concurrent high fishing
effort. The estimated tota catch of red drum increased again from 29,180 fish in 2000 to
43,656 fish in 2001. However, since there was more fishing effort in 2001, the estimated total
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catch of red drum was expected to increase. It isaspecia concern that while the effort placed
on the red drum stock in 2002 (157,121 angler-hours) remained rdaively high, the estimated
total catch decreased sgnificantly (from 43,656 in 2001 to 31,328 fish in 2002) (Figure 20).
Thisis acause for concern since this indicates that less red drum were caught per unit effort in
2002. If we compare another year smilar to that of the 2002 effort (1997 in this case had
154,227 angler-hours), notice that considerably more fish were caught per unit effort in 1997
(45,979 fish) than in 2002 (31,328 fish) (Figure 20). While the estimated effort for red drum
decreased from 150,818 angler-hours in 2003 to 146,949 angler-hours in 2004, the estimated
catch increased from 29,447 fish to 33,708 fishin the same time period (Figure 20). Thisisa
good indication that more fish were caught while less effort was expended. In 2005, less effort
was expended (primarily due to park closures in August-December), and as expected, the
estimated tota catch of red drum decreased. As noted above, the fishery should beimproving
when less effort is expended, and more fish are being caught.

Spotted Seatrout

The corrdation of yearly estimated total effort with estimated tota catch for spotted seatrout
was linear and ggnificant (r=0.616, N=21, p=0.003) (Figure 20). Edtimated tota effort for
seatrout ranged from alow of 147,882 angler-hoursin 1995 to a high of 249,199 angler-hours
in 2001. In conjunction with the increased effort on spotted seatrout from 2000 to 2001, the
estimated tota catch decreased by about 10,000 fish. Thistype of trend indicates that yearly
fishing effort may have impacted the spotted seatrout fishery. Indeed, the amount of effort in
2002 remained relatively the same asin 2001, however the total estimated catch decreased
substantialy from 2001 (162,801 fish) to 2002 (136,278 fish) (Figure20). The 2004 effort
estimations were smilar to thosein 2000 (approximately 221,000 angler-hours), however the
estimated catch in 2004 (119,776 fish) was much lower than the estimated 172,966 fish caught
in 2000 (Figure 20). While the 2004 estimated catch was considerably lower than 2000
estimated catch, the 2004 correlation of catch and effort was close enough to the regression line
to continue a Sgnificart correlation for the period of record (Figure 20). 1n 2005, the estimated
total catch and the estimated total catch decreased from last year, and the intersection of these
two parameters fals below the regression line, suggesting the tota catch of seatrout should be
higher a the amount of angler-hours that were expended (Figure 20). While these figures
represent afew years of data, current catches do not grestly impact the Florida Bay spotted
seetrout fishery, and additional increasesin tota catch may be possible. Wewill continue to
monitor these trends in future annua reports.

Gray Snapper
Annud estimated totd effort for the recreationa (sport) gray snagpper fishery ranged from alow

of 96,311 angler-hoursin 1985 to a high of 200,889 angler-hours in 2003 (Figure 20). The
yearly estimated tota catch of gray snapper was the lowest in 1987 (58,401 fish) and the
highest in 1989 (123,707 fish) (Figure 20). While effort only dightly increased from 138,807
angler-hours in 1998 to 140,705 angler-hoursin 1999, the catch increased quite draméticaly
during the same time span from 77,267 fish in 1998 to 96,641 fishin 1999. Initidly, this
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indicates a good recruitment class in 1999, but the low estimated catch in 2000 suggests the
contrary. The low estimated catch of gray snapper in 2000 is partidly due to the lowest
estimated effort (109,571 angler-hours) for gray snapper since 1987. From 2001 to 2003, the
edimated catch and the annual estimated effort for gray snapper both increased. In 2004, the
estimated totd effort decreased while the estimated totd catch increased dightly, suggesting that
less effort was needed to catch morefish. In addition, the estimated tota catch in 2004
(101,233 fish) was the highest it has been since 1990. In 2005, estimated total effort and
estimated total catch were the lowest they have been since the 2000 lows. The annud
estimated total catch of gray snapper was linearly correlated with the estimated total effort
placed on the fishery between 1985 and 2005 (r=0.608, N=21, p=0.003), suggesting that the
maximum potential catch of gray snapper in Horida Bay has not been reached, and additiona
increasesin total catch may be possible (Figure 20).

FUTURE WORK/MEETING RESULTS

While the current gamefish monitoring project is evauating various aspects of catch/harvest
rates, tota estimated catch/harvest, and fishing/boating activity, additional aress of work are
underway or are needed. Firgt, we will be updating in-house and FMRI/NOAA stock
assessments on mgjor gamefish species including snook, red drum, black drum, goliath grouper,
sheepshead, and sharks. Secondly, we need to incorporate the fisheries database into the
park's ORACLE and GIS system for spatialy oriented ecologica gpplications. Thirdly, we
plan on developing a new fishery data management handbook. Lastly, to update the estimated
number of boats on the water in ENP, which contribute to the estimated total effort and
estimated totd catch and harvest statitics, pilot boat count aerid surveys will be conducted
throughout the Ten Thousand Idands and Florida Bay in 2006. In addition, apilot marine
fisheries survey (or monitoring) program at Dry Tortugas Nationd Park (DRTO), which began
in 2000, continues to be monitored by fisheries personne, and the focus will be on developing a
survey to complement the implementation of the no-take marine reserve (Research Natura
Area) within the boundaries of DRTO. Thelatest comparison of higtorica (1981-84) and on-
going (2000-2005) DRTO cred data exists (Ault and Smith, 2006).

Severd collaborative, on-going studies are underway with Federal/State fishery resource
agencies. In acollaborative effort with the NMFS, Southeast Fisheries Center (SEFC), Miami,
FL, therecreationd (sport) database in ACCESS was provided to fisheries personnel to
andyze and synthesize with existing fisheries and environmental databases in order to develop
datistical models relating species abundance to environmental conditions and different water
management scenarios. The scenarios will incorporate the abundance of goliath grouper and
are proposed for smdltooth sawfish and sharks.

In 2006, to better evauate the effects of CERP-related water flow/releasesinto the coastal
embaymentsestuaries, specific areas and fishing areas which receive the most impacts from
freshwater inflow, for example Area 1 and Area 4, annuad CPUE’s of sdlected sportfish will be
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andyzed/corrdated with environmenta conditions within individud fishing arees.

The FFWCC field intercept surveys are continuing to provide information for guided and
recreational (sport) anglersto estimate angler total catch using existing NMFS estimates. Guide
parties fishing in ENP waters during weekdays have aso been interviewed by FFWCC
personnel at Chokol oskee to obtain information on angler catch reports and to obtain fish
measurements. We are diligently attempting to keep from duplicating records that we obtain
from permitted guides (that fish in the Chokol oskee area) and reports that are taken by
FFWCC personnd.
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Table 1. Mean catch/harvest rates (fish per angler-hour) of recreationd (sport) anglersin
Everglades National Park, 2005.

Recreational (Sport) Anglersin Florida Bay (Areas 1-5)

Species CPUE HPUE Sample Size *
+95% Conf. Interval | £95% Conf. Interval CPUE/HPUE
Snook 0.3095+ 0.0345 0.0971 + 0.0075 644 125
Red Drum 0.2829 + 0.0321 0.1095 + 0.0093 607 274
Spotted Seatrout 0.7538 + 0.0665 0.2658 + 0.0216 1,037 568
Gray Snapper 0.7142 + 0.0657 0.2914 + 0.0387 695 267
Tarpon 0.1473 + 0.0541 N/A 108 0
Black Drum 0.2343 + 0.0419 0.1713 + 0.0351 132 74
Sheepshead 0.2190 + 0.0439 0.1070 = 0.0177 107 45
Spanish Mackerel 0.3245+ 0.1275 0.2235 + 0.0939 103 64
Grouper 0.1656 + 0.0226 0.0905 + 0.0233 326 15
Ladyfish 0.4507 + 0.0511 0.1623 + 0.0675 787 24
Crevdle Jack 0.4072 + 0.0446 0.1324 + 0.0359 854 24
Recreational (Sport) Anglersin Everglades City (Area 6)
Species CPUE HPUE Sample Size *
+95% Conf. Interval | £95% Conf. Interval CPUE/HPUE

Snook 0.4811 + 0.0484 0.1119 + 0.0194 810 129
Red Drum 0.2093 + 0.0279 0.1221 + 0.0148 460 252
Spotted Seatrout 0.5596 + 0.0909 0.2552 + 0.0265 550 304
Gray Snapper 0.5724 + 0.1127 0.1537 + 0.0246 370 84
Tarpon 0.2237 + 0.1345 N/A 61 0
Black Drum 0.1518 + 0.0479 0.1091 + 0.0303 40 20
Sheepshead 0.2664 + 0.0868 0.2024 + 0.0974 77 31
Spanish Mackerel 0.2411 + 0.1061 0.1542 + 0.0437 74 40
Grouper 0.2297 + 0.0440 0.1197 + 0.0719 232 13
Ladyfish 0.5004 + 0.0690 0.2878 + 0.1193 572 37
Crevdle Jack 0.3018 + 0.0530 0.1754 + 0.0886 532 10
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Table 1 (cont.)

Recreational (Sport) Anglersin ENP (Areas 1-6)

Species CPUE HPUE Sample Size *
+95% Conf. Interval | £95% Conf. Interval CPUE/HPUE

Snook 0.4051 + 0.0313 0.1046 + 0.0131 1,454 254
Red Drum 0.2512 + 0.0219 0.1155 + 0.0086 1,067 526
Spotted Seatrout 0.6865 + 0.0539 0.2621 + 0.0168 1,587 872
Gray Snapper 0.6649 + 0.0582 0.2585 + 0.0306 1,065 351
Tarpon 0.1749 + 0.0596 N/A 169 0
Black Drum 0.2151 + 0.0343 0.1581 + 0.0288 172 94
Sheepshead 0.2388 + 0.0444 0.1459 + 0.0421 184 76
Spanish Mackerel 0.2896 + 0.0865 0.1969 + 0.0603 177 104
Grouper 0.1923 + 0.0227 0.1041 + 0.0353 558 28
Ladyfish 0.4716 + 0.0414 0.2385 + 0.0781 1,359 61
Crevdle Jack 0.3667 + 0.0343 0.1451 + 0.0362 1,386 34

* Number of fishing parties.
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Table 2. Mean catch/harvest rates (fish per angler-hour) of professondly guided anglersin
Everglades National Park, 2005.

Guided Anglersin Florida Bay (Areas 1-5)

Species CPUE HPUE Sample Size *
+95% Conf. Interval | £95% Conf. Interval CPUE/HPUE
Snook 0.3809 + 0.0398 0.1137 £ 0.0143 563 83
Red Drum 0.4786 + 0.0573 0.1288 + 0.0108 676 149
Spotted Seatrout 1.4547 + 0.0963 0.3627 + 0.0280 918 256
Gray Snapper 1.5651 + 0.1472 0.6923 + 0.0563 362 236
Tarpon 0.1837 £ 0.0173 N/A 367 1
Bonefish 0.2460 + 0.0557 N/A 89 0
Guided Anglersin Everglades City (Area 6)
Species CPUE HPUE Sample Size *
+95% Conf. Interval | +95% Conf. Interval CPUE/HPUE
Snook 0.7830 % 0.0650 0.1099 + 0.0115 822 114
Red Drum 0.4432 = 0.0378 0.1466 + 0.0083 729 429
Spotted Seatrout 1.2797 + 0.1030 0.5168 + 0.0308 635 448
Gray Snapper 0.9941 + 0.1245 0.3660 + 0.0661 226 138
Tarpon 0.2784 £ 0.0479 N/A 141 0
Bonefish N/A N/A 0 0
Guided Anglersin ENP (Areas 1-6)
Species CPUE HPUE Sample Size *
+95% Conf. Interval | +95% Conf. Interval CPUE/HPUE
Snook 0.6196 + 0.0431 0.1114 + 0.0090 1,385 197
Red Drum 0.4602 + 0.0338 0.1420 + 0.0068 1,405 578
Spotted Seatrout 1.3831 + 0.0709 0.4607 + 0.0227 1,553 704
Gray Snapper 1.3457 + 0.1048 0.5719 £+ 0.0459 588 374
Tarpon 0.2100 + 0.0186 N/A 508 1
Bonefish 0.2460 + 0.0557 N/A 89 0

* Number of fishing parties.
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Table 3. Totd estimated catch and harvest by recregtiond (sport and professonaly guided)
anglersin Everglades Nationa Park, 2005.

Recreational (Sport) Anglers

Florida Bay (Areas Everglades City Florida Bay & Everglades City
Species 1-5) Catch (Area6) (Areas 1-6)
Harvest Catch Harvest Catch Harvest
Snook 24,156 1,732 41,526 1,095 65,682 2,827
Red Drum 24,533 4,332 8,908 2,961 33,440 7,293
Spotted Seatrout 112,854 22,192 32,564 9,649 145,418 31,841
Gray Snapper 68,247 10,460 24,276 1,886 92,523 12,346
Tarpon 1,956 0 874 0 2,830 0
Black Drum 5,877 2,319 440 186 6,318 2,505
Sheepshead 4,386 916 2,347 638 6,733 1,554
Spanish Mackerel 6,062 2,989 1,886 840 7,948 3,829
Grouper 8,827 197 4,795 147 13,622 344
Ladyfish 49,762 471 33,071 1,352 82,832 1,823
Crevalle Jack 52,714 538 13,925 160 66,638 698
Other species 77,731 3,820 40,588 5,701 118,319 9,521
Tota 437,105 49,966 205,200 24,615 642,303 74,581
Professionally Guided Anglers
Florida Bay Everglades City Florida Bay & Everglades City
Species (Areas 1-5) (Area6) (Areas 1-6)
Catch Harvest Catch Harvest Catch Har vest
Snook 8,317 341 22,747 508 31,064 848
Red Drum 12,660 862 13,404 2,749 26,064 3,609
Spotted Seatrout | 52,072 4,204 32,524 10,188 84,597 14,392
Gray Snapper 20,459 5,977 8,682 1,909 29,141 7,886
Tarpon 2,288 3 1,165 0 3,453 3
Bonefish 588 0 0 0 588 0
Other Species 46,791 3,960 25,000 3,494 71,874 7,455
Tota 143,175 15,348 103,522 18,846 246,780 34,193




Figure 1.
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Figure 2. Estimated number of recreational (sport) fishing trips within Everglades National Park, 1972-2005.
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Figure 3. Estimated total effort (angler-hours) of recreational (sport) fishermen within Everglades National Park, 1973-2005.
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Figure 4. Percentage of recreational (sport) fishing parties interviewed at Flamingo (Areas
1 to 5) catching spotted seatrout, gray snapper, red drum, and snook from 1985-2005.
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Figure 4a. Percentage of recreational (sport) fishing parties interviewed at Everglades City
(Area 6) catching spotted seatrout, gray snapper, red drum, and snook from 1995-2005.
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Figure 6. Recreational (sport) catch and harvest rates for the four mmj or species of
ganmefish in Evergl ades National Park (Areas 1-6), 1990-2005.
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Figure 7. Professional guide catch and harvest rates for four nmjor sportfish species
in Florida Bay (Areas 1-5), 1980-2005.
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